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The poster presents a framework to assess a semantic 
asymmetric similarity among the instances of an ontology. It 
aims to define measurement of semantic similarity, which takes 
into account different hints hidden in the ontology definition and 
explicitly considers the application context. The similarity 
measurement is computed by combining and extending existing 
similarity measures [1,2] and tailoring them according to the 
criteria induced by the context.  
In this decade, the ontologies have been imposing in the 
computer science as artefact to represent explicitly shared 
conceptualisation. Methods to assess similarity among instances 
are needed to exploit the knowledge modelled in the ontology in 
different research fields pertaining the Knowledge Management 
such as Data Mining and Information Visualization. They 
should consider as much as possible the implicit information 
encoded in the ontology as they provide useful hints to define 
the similarity. Moreover, they should be sensible to specific 
contexts inasmuch as different contexts induce different criteria 
of similarity. 
So far, the most of research activity pertaining to similarity and 
ontologies has been carried out within the field of ontology 
alignment or to assess the similarity among concepts. 
Unfortunately, all these methods result inappropriate for the 
similarity among instances. On the one hand the similarities for 
the ontology alignment strongly focus on the comparison of the 
structural parts of distinct ontologies, therefore their application 
to assess the similarity among instances might result misleading. 
On the other hand, the concepts’ similarities mainly deal with 
lexicographic ontologies ignoring the comparison of the 
instances values. Apart from them, few methods to assess 
similarities among instances have been proposed. Unfortunately 
these methods rarely take into account the different hints hidden 
in the ontology and they do not consider that the ontology 
entities differently concur in the similarity assessment according 
to the application context. 
To overcome these limitations the research described in the 
poster aims to demonstrate a new sensitive measurement of 
semantic similarity among instances. It is defined by an 
amalgamation function, which aggregates different similarity 
measurements considering hints lying at different levels such as 
the structural comparison between two instances in terms of the 
classes that the instances belong to, and the instances 
comparison in term of their attributes and relations. In particular 
it is characterised by two similarity functions named external 
similarity and extensional similarity. 
The external similarity performs a structural comparison 
between two instances i1,i2 in terms of the classes c1, c2 the 
instances belong to. It consists of two similarity evaluations:  
• Class Matching, which is based on the distance between the 
classes c1, c2 and their depth respect to the class hierarchy in 
the ontology. 
• Slot Matching, which is based on the number of attributes and 
relations shared by the classes c1, c2 with respect to the overall 
number of their attributes and relations. Then two classes 
having a plenty of attributes/relations, some of whose are in 
common, are less similar than two classes having less 
attributes but the same number of common attributes/relations.  
The extensional similarity performs the instances comparison in 
term of their attributes and relations. Its evaluation is parametric 
with respect to the assessment criteria induced by the context. In 
application context the criteria induced by the context are 
explicitly formalized considering the importance of the entities 
(attributes and relations), which concur in the similarity 
assessment and the operation to compare them. Through this 
formalization is possible to tailor the similarity to specific 
application need. All the details pertaining to the method are 
available in [3]. 
The proposed method has been applied to compare the members 
of research staff. A simplified version of the ontology KA1 that 
formalises concepts from academic research (Fig 1) is 
considered. Two applications are considered: “comparison of 
the members of the research staff according to their working 
experience” and “comparison of the members of the research 
staff with respect to their research interest”. These applications 
induce two distinct application contexts: 
• “Exp” induced by the comparison of the members of the 
research staff according to their working experience. The 
similarity among the members of the research staff 
(instances of the class ResearchStaff2) is roughly assessed 
considering the member’s age (the attribute age inherited by 
the class Person), the number of projects and publications a 
researcher has worked on (the number of instances reachable 
through the relation publication and relation workAtProject 
inherited by Staff).  
                                                                 
1 http://protege.stanford.edu/plugins/owl/owl-library/ka.owl
 
• “Int” induced by the comparison of the members of the 
research staff with respect to their research interest.  The 
researchers can be compared with respect to their interest 
(instances reachable through the relation interest), and again 
the publications (instances reachable through the relation 
publications), the projects (instances reachable through the 
relation workAtProject). 
Fig. 1. Ontology related to the academic research. 
The similarity assessment among the research staff working at 
the CNR-IMATI-GE is considered as application case. Two 
experiments are performed considering the two contexts “Exp”, 
“Int”. The information related the curricula of eighteen members 
of the research staff published at the IMATI web site 
(http//www.ge.imati.cnr.it) are used to populate the ontology. 
 
(a) (b) 
Fig. 2. (a) Similarity matrix for context “Exp”; (b) Similarity 
matrix for context “Int”. 
Fig 2 illustrates the results of the two experiments: (a) is the 
result related the context “Exp” and (b) is the result related to 
the context “Int”. Each column j and each row i of the matrix 
represent a member of the research staff (identified by the first 
three letter of his family name). The grey level of the pixel (i,j) 
represents the similarity value (Sim(i,j)) between the two 
members located at the row i and columns j: the darker is the 
colour the more similar are the two researchers. Analysing the 
similarity matrices it is easy to realize that they are asymmetric; 
this confirms that the proposed model assesses an asymmetric 
similarity. Comparing the two matrices, it stands out how they 
are different: it is evident that the two contexts induce 
completely different similarity values.  
Two kind of evaluations of the result concerning the similarity 
obtained with respect to the research interest (Fig. 2.b) are 
performed. The first evaluation is based on the concept of recall 
and precision calculated considering the same adaptation of 
recall and precision made by [2]. More precisely, considering an 
entity x the recall and precision are defined respectively 
as B)/AA( ∩ , B)/BA( ∩  where A is the set of entities expected 
to be similar to x, and B is the set of similar entity calculated by 
a model. A critical issue in the similarity evaluation is to have a 
ground truth with respect to comparing the results obtained. We 
face this problem referring to the research staff of our institute 
and considering “similar” two members of the same research 
group. The average recall is estimated equal to 100% with a 
precision of 95%. These results are quite encouraging: the recall 
equal to 100% demonstrates that for each research group the 
similarity is able to rank all the expected members while the 
precision equal to 95% means that the average number of 
outsiders to be considered to rank all group members is equal to 
5%.  
 
Fig. 3. The dendrogram obtained by the hierarchical clustering. 
A second evaluation of the result related the application context 
“Int” is performed characterised by a data mining application. 
For each researcher and fellow we have computed his similarity 
with respect to the other members applying our method. In this 
way, we associate to each research staff member a string of 
values, which correspond to his relative distance from the other 
members. The strings correspond to the rows of the similarity 
matrix (Fig. 2.b). Then we have applied a tool to perform the 
hierarchical clustering among genetic micro array to the set of 
strings, considering each string as a kind of researcher genetic 
code. The dendrogram obtained is shown in Fig. 3, it recognizes 
the five clusters, which resemble the research group structure of 
our institute.  
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